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7KHEULGJHVXUURXQGHGE\EXLOGLQJVDWWKHQRUWKHDVWFRUQHUWKHFHQWUDORIWKHVLJQDOLQJV\VWHPRIDOORIWKHUDLOZD\
OLQHVDQGDWWKHRWKHUFRUQHUDPDMRUIDFWRU\7KHURDGLQWHUVHFWLRQRIWKHIDFWRU\LVYHU\FORVHWRWKHEULGJHOLIWLQJ
WKHOHYHOVRIWKHURDGZDVOLPLWHG
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1.2. Public utilities 
$VWKHUDLOZD\OLQHVDUHUXQQLQJDWDPXFKORZHUOHYHODVWKHDGMDFHQWURDGPDQ\SXEOLFXWLOLWLHVDUHSUHVHQWRQWKH
EULGJHPDLQFRPPXQLFDWLRQOLQHVPDMRUHOHFWULFOLQHVJDVPDLQDQGZDWHUPDLQ$OVRWUROOH\EXVHOHFWULFOLQHVDUH
RQWKHVWUXFWXUHDQGXQGHUWKHEULGJHWKHROGDEXWPHQWVDUHFURZGHGE\VLJQDOLQJDQGHOHFWULFFDEOHVRIWKHUDLOZD\
'HVLJQRIQHZVWUXFWXUH
2.1. Placing of abutments 
7KHFKDQJHGDOLJQPHQWRIWKHWUDFNVPDGHDQ\VXSSRUWEHWZHHQWKHWUDFNVLPSRVVLEOHWRSODFH7KHUHTXLUHPHQWRI
PDLQWDLQLQJURDGWUDIILFDQGDYRLGLQJGLVWXUEDQFHVLQUDLOZD\WUDIILFDOORZHGWKHROGDEXWPHQWVWREHGHPROLVKHGRQO\
DIWHUWKHFRPSOHWLRQRIWKHQHZVWUXFWXUH)LJXUH
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2.2. Cross section 
7KHQRUWKHUQSDUWRIWKHROGVWUXFWXUHKDVEHHQEXLOWLQLWLVDFRQFUHWHJLUGHUZLWKFRQFUHWHULEVZLWKDVSDQ
RIP7KHVRXWKHUQSDUWRIWKHEULGJHZDVDGGHGLQWKHVWUXFWXUHLVFRQFUHWHGHFNZLWKKROORZER[LQVHUWV
ZLWKDVSDQRIP)LJXUH

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

)LJ&URVVVHFWLRQRIWKHROGEULGJH
2XUGHVLJQVSHFLILFDWLRQVHWWKHLQFUHDVHRIWKHIUHHHQYHORSHXQGHUWKHEULGJHIURPPWRPDERYHWKHUDLOV
KRZHYHUWKHURDGOHYHOVZHUHUHVWULFWHGWROLIW7KHKHLJKWRIWKHGHFNKDGWREHVPDOOHUWKDQWKHROGEULGJHLQVSLWHRI
WKHLQFUHDVHGVSDQ$VWKHVNHZRIWKHEULGJHLVEUDFLQJEHWZHHQWKHPDLQJLUGHUVZRXOGKDYHEHHQLQHIILFLHQW
7KHFKRVHQW\SHRIWKHVWUXFWXUHZDVDEULGJHZLWKWKUHHXQEUDFHGDUFKHV)LJXUH
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)LJ&URVVVHFWLRQRIWKHQHZEULGJH
'XH WR WKHFRQVWULFWHG VSDFH IRUEXLOGLQJ WKHDUFK LQ WKHPLGGOHFRXOGQRWEHHQ³GRXEOHG´EXW IRU WKH VWDJHG
FRQVWUXFWLRQRIWKHEULGJHWKHVRXWKHUQSDUWKDGWREHODXQFKHGZLWKRQO\RQHPDLQJLUGHU7RVXSSRUWWKHIUHHHGJHRI
WKHVRXWKHUQGHFNGXULQJFRQVWUXFWLRQWKHDOUHDG\EXLOWQRUWKHUQKDOIRIWKHEULGJHZDVXVHG7RZLWKVWDQGWKHVXSSRUW
IRUFHV DQG DOVRPLQLPL]H WKH GHIOHFWLRQ RI WKH VWUXFWXUH WUXVVHGPDLQ DUFKHVZHUH GHVLJQHG 7KHVH WUXVVHV DOVR
LQFUHDVHGWKHFDSDFLW\RIWKHDUFKHVSURYLGLQJODWHUDOVXSSRUWWRWKHP
2.3. Substructures 
7KH0HWUROLQH1RUXQVEHORZWKHEULGJHLQaPGHSWKWKHUHIRUHWKHVXEVWUXFWXUHVZHUHGHVLJQHGZLWKDOLPLWHG
GHSWKWRDYRLGDQ\GDPDJHRQWKHWXQQHOV7KHDEXWPHQWVDUHPDGHRIFRQFUHWHSLOHZDOOVZLWKDORDGGLVWULEXWLQJ
FRQFUHWHVODERQWRS

2.4. Method of construction 
'HPROLWLRQRIWKHQRUWKEULGJH

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$VWKHROGQRUWKEULGJHKDVVL[VSDQVIRUWKHVL[UDLOZD\WUDFNVLWZDVGHPROLVKHGVHSDUDWHO\DERYHHDFKWUDFN$
SRVVHVVLRQRIVL[GD\VZHUHDOORZHGEXWRQO\IRURQHWUDFNDWDWLPH7KHFRQFUHWHJLUGHUVZHUHFUXVKHGDERYHWKH
VXSSRUWVDQGWKHFRQFUHWHVHFWLRQVZHUHOLIWHGE\DFUDQH
&RQVWUXFWLRQRIWKHQRUWKHUQKDOIRIWKHQHZEULGJH

7KHDEXWPHQWVZHUHEXLOWIURPWKHURDGOHYHODVWKH\DUHEDVLFDOO\ODUJH³EORFNV´PDGHRIFRQFUHWHSLOHVZLWKD
FRQFUHWHLQILOO$IWHUFRPSOHWLQJWKHSLOLQJEHKLQGWKHHDVWHUQDEXWPHQWDODUJHDVVHPEO\DUHDZDVEXLOW)RUWKHODXQFK
DVWHHOJLUGHUZDVLQVWDOOHGSDUWLDOO\VXSSRUWHGE\WKHROGDEXWPHQWV7KHODXQFKLWVHOIWRRNGD\VWRUHDFKWKHRWKHU
VLGHZLWKQRQVWRSUDLOZD\WUDIILF3LFWXUH
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3LFWXUH/DXQFKLQJWKHQRUWKHUQSDUWRIWKHEULGJH
7KHQHZEULGJHZDVODWHUDOO\PRYHGDQGORZHUHGWRLWVILQDOSRVLWLRQ'XULQJGHPROLWLRQDQGFRQVWUXFWLRQZRUNVWKH
ROGVRXWKEULGJHZDVXVHGE\URDGWUDIILF3LFWXUH
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3LFWXUH5RDGWUDIILFRQROGVRXWKEULGJH7KHQRUWKHUQSDUWRIWKHQHZEULGJHLVILQLVKHG
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'HPROLWLRQRIWKHVRXWKEULGJH

$V WKH ROG VRXWK EULGJH KDG WZR VSDQV ZLWK WKUHH WUDFNV EHORZ WKHP D GLIIHUHQW PHWKRG ZDV FKRVHQ IRU
GHFRQVWUXFWLRQILUVWWKHGHFNZDVFXWORQJLWXGLQDOO\DWHYHU\KROORZER[WKHQWKHXSSHUDQGORZHUSDUWRIWKHGHFN
ZDVGHPROLVKHG7RSURWHFWWKHWUDFNVDVFDIIROGZDVEXLOWXQGHUWKHEULGJH7KHUHPDLQLQJJLUGHUVZHUHFXWDWWKH
VXSSRUWVWKHQWKH\ZHUHOLIWHGE\FUDQH3LFWXUH
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3LFWXUH'HPROLWLRQRIWKHVRXWKEULGJH
&RQVWUXFWLRQRIWKHVRXWKHUQKDOIRIWKHEULGJH

)LUVWWKHVRXWKHUQDEXWPHQWVZHUHEXLOW7KHQRQDQDVVHPEO\DUHDWKHVRXWKHUQGHFNZDVFRQVWUXFWHGZLWKRQH
DUFK$ODXQFKLQJJLUGHUZDVLQVWDOOHGRQWKHQRUWKHUQEULGJHDQGRQWKHROGDEXWPHQW3LFWXUH
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
2QWKHWRSRIWKHGHFNWHPSRUDU\JLUGHUVUHDFKHGRXWWRWKHHGJHRIWKHQRUWKHUQEULGJH7KHPRYLQJRIWKHEULGJH
ZDVPDGHZLWKVLPLODUFRQGLWLRQVDVZLWKWKHQRUWKHUQEULGJHZLWKRQJRLQJUDLOZD\DQGURDGWUDIILF3LFWXUH
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3LFWXUH/DXQFKLQJWKHVRXWKHUQKDOIRIWKHEULGJH
7KH ODVWFULWLFDOVWHSZDV WRZHOG WKH WZRGHFNV WRJHWKHUSRVVHVVLRQZDVQHHGHGRQHDFKUDLOZD\ WUDFNEHORZ
GXULQJWKHZHOGLQJWKHFRUUHFWSRVLWLRQZDVVHWZLWKWKHDLGRIWKHWHPSRUDU\JLUGHUV7KHURDGWUDIILFZDVUHGXFHGWR
DYRLGDQ\ZHOGLQFRQVLVWHQFLHVGXHYLEUDWLRQV
,QWKHHQGWKHILQLVKLQJZRUNVZHUHGRQHFRPSOHWLQJWKHFRUURVLRQSURWHFWLRQOD\LQJWKHDVSKDOWLQVWDOOLQJSXEOLF
XWLOLWLHVLQFOXGLQJWUDPZD\OLYHZLUHDQGIL[LQJWKHUDLOZD\RYHUKHDGOLYHZLUHWRWKHEULGJH7KHEULGJHZDVJLYHQ
WRWKHURDGWUDIILFLQ2FWREHURI3LFWXUH
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2.5. Summary 
7KLVVSHFLDOFKDOOHQJLQJEULGJHUHSODFHPHQWUHTXLUHGDVSHFLDOVROXWLRQWKHVPDOOVNHZWKHOLPLWHGJHRPHWU\DQG
WKHUHTXLUHPHQWRIPDLQWDLQLQJWUDIILFERWKDERYHDQGEHORZUHVXOWHGDQXQXVXDOW\SHRIEULGJH
+RZHYHUWKHVHFLUFXPVWDQFHVDUHPRUHDQGPRUHFRPPRQFRQVWULFWHGDUHDWREXLOGDQGDYRLGLQJGLVWXUEDQFHVLQ
URDGDQGHVSHFLDOO\UDLOZD\WUDIILF
7RFRPSOHWHWKHVHWDVNVIODZOHVVZRUWKWRFRQVLGHUDSSO\LQJXQXVXDOVROXWLRQVPDNLQJJRRGXVHRIHQJLQHHULQJ
FUHDWLYLW\

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